INTRODUCTION
Ability of representation and critical thinking is a way to solve a problem in physics learning (Docktor&Mestre, 2014) . The use and selection of appropriate representation formats can improve students' performance and provide access to obtain knowledge that Students' critical thinking ability becomes a necessity and a process of thinking for problem solving in everyday life (De Cock, 2012; Masek & Yamin, 2011) . Rusipal (2011) states that physics subjects can train students' critical thinking processes in problem solving. Research by Nurohman, Ashari, and Nurhidayati (2014) , and by Pratama and Istiyono (2015) revealed that students' thinking ability has not been optimally developed through the process of Physics learning. This learning should focus on the idea that Physics is the type of learning that requires higher order thinking skills, such as the ability of diagram representation and critical thinking (Putra &Sudarti, 2015) .
Physics mobile learning is a learning medium previously developed by integrating the HomboBatu culture with Android and Physics subjects that is used as a new learning strategy and provides an interesting transformation experience (Saputra, 2018; Yáñez, Okada, & Palau, 2015) . Using mobile learning (Android) in the learning process can support higher learning through students' participation in the use of technology, especially using mobile learning in critical thinking processes (Mwest, 2013; Mccann, 2015) . Moreover, PML facilitates the students' understanding with regard to the difficulty of physics material in the classroom such as in providing animation, simulation, and learning videos.
Physics mobile learning includes the ability of diagram representation and critical thinking, and it can be used by students to train and develop their abilities in diagram representation and critical thinking (Saputra, 2018) . Chennamo, Ross, and Ertmer (2010: 283 & 357) in their study also state that technology and integration of culture understanding support the learning process and are needed by students and that an authentic culture in learning facilitates students in obtaining better understanding in terms of language and culture, especially in improving their ability of diagram representation and critical thinking. Therefore, a research on implementation of PML with HomboBatu theme was conducted to improve the students' ability of diagram representation and critical thinking.
LITERATURE REVIEW

Smartphone Android sebagai M-Learning
Android is a modified Linux-based operating system that is a complete and free open source that has dominated the technology markets (Banks, 2014; Chao, 2012; Huda, 2013; Safaat, 2012) . Android can be used as a mobile learning tool (Chao, 2012) which is flexible, wherever and whenever (Ally & Prieto-Blázquez, 2014) . Additionally, Instruction, April 2019 • Vol.12, No.2 Kumar (2013 states that the advantages of using mobile learning in the learning process are: increased mobility; time saving; being environmentally friendly; and interactive.
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Mobile learning provides possibilities for students to learn wherever and whenever (Poore, 2013: 144) , supports the learning process of Physics, is an efficient learning medium, and facilitates conveyance of the materials or tools (Acedo, 2014; Kumar, 2013; Sarrab, Elgamel & Aldabbas, 2013) . Studies have found (Cavus & Uzunboylu, 2009; Cobcroft, Towers, Smith, &Bruns 2015) that mobile technology is able to support the involvement of students in creative, collaborative, critical, and communicative learning activities (Cobcroft et al., 2015) .
HomboBatu as learning resource
HomboBatu (StoneJumping), a Culture from Nias Island, is from Bawomatatuo village, Teluk Dalam District. Siregar & Syamsuddin (2015) states "The HomboBatu tradition or stone jumping is a unique local tradition and attracts the attention of the world, and the culture has lived hereditary in the middle of Nias Island people, North Sumatra, Indonesia." Siregar and Syamsuddin (2015) in their research state that the integration of the HomboBatu tradition into media of character education provides positive characteristics, such as agility, maturity, courage, tenacity, fighting power, and heroism. The culture of HomboBatu (in Fig.1 ) can be used as a resource of learning on material of Newton's Law and Parabolic Motion. 
Diagram Representation and Critical Thinking
Frisch (2014) states that representation is the main point in Physics. The ability of representation is often used by experts / scientists to solve problems, but it is not yet being used by students in Physics learning (Gilbert &Treagust, 2009 ). Representation ability is an important ability of students to solve the problem of Physics (Hubber, Tytler& Haslam, 2010) . Representation sometimes has a different meaning in an object (Schnotz, Baadte, Muller, &Rasch, 2010) . Ainsworth (1999) divided representation into three functions: 1) improvement of other representations; 2) to provide an interpretation; 3) to construct a deeper understanding (Wong, Poo, Hock, & Kang, 2011) . Tms and Sirait (2016) provide explanation that various representations are used as an alternative instruction to teach Physics in order that it can facilitate the students in understanding the concepts and problems visually before they understand mathematical equations. Maries and Singh (2013) state that diagram representations are representation providing information on the situation of a system to solve the problems on the system. The free body diagram in the study by Ayesh, Qamhieh, Tit, and Abdelfattah (2010) is a multi-diagram representation that is defined as image representations in problems relating to force.
Critical thinking is a process when a person thinks deeply (Fisher, 2009; Glaser, 1941) , analyzes (Fisher, 2001) , assess, and evaluates (Abrami, Bernard, Borokhovski, Waddington, Wade &Perrson, 2014) to find athought, an idea, or an assumption (Brookfield, 2012) which has rational reasons to solve a problem (De Cock, 2012; Masek&Yamin, 2011; Stemberg, 1985) so as to obtain a logical conclusion (McGregor, 2007; Gambrill & Gibss, 2009 ).
METHOD
Research design
This research study is an advanced experimental study with a pretest-posttest control group design (Sugiyono, 2016: 303) . The observation of this research covers the control and experimental classes. Experimental class learning uses PML media. During the learning process, students use the Android smartphone as a tool to run the PML application that integrates HomboBatu culture while the control class uses Powerpoint media that does not integrate the HomboBatu culture. The learning process is carried out in the classroom three times in the subject of Newton's Law, both in experimental class and control class using the scientific approach and the model of Learning Discovery.
Participants
This research was conducted at SMANN 6 Yogyakarta with an experimental class sample (X MIPA 7) totaling 22 students and a control class (X MIPA 4) with a subject of 32 students. The sample selection was done randomly (cluster random sampling) from all class X of SMAN 6 Yogyakarta.
Research Instrument
The research instrument used in this study is those pre-posttest questions which are arranged based on indicators (Table 1) 
Analysis of Data
Increased Analysis of Representations of Diagrams and Critical Thinking
This increase in pretest and posttest analysis is stated in the Gain standard. The search for Gain standards is as follows with the standard values of gain generated interpreted according to critical thinking between students who are taught using an Android-assisted learning media with PPT media. H 1 : There is a difference in increasing the ability of diagram representation and critical thinking between students who are taught using an Android-assisted learning media with PPT media.
Effect Size Analysis
Effect size analysis is used to determine how much influence (contribution) learning uses learning media (HomboBatu) assisted by Android in improving the ability of diagram representation and critical thinking of students. This analysis was carried out in two stages, namely the analysis carried out to find the contribution of learning with Android-assisted Hombo Stone media simultaneously to the dependent variable of the ability of diagram representation and critical thinking. Then the analysis was done separately using the results of the pretest and posttest in each class.
Effect size is obtained by calculating Cohen's f value from the transformation of the eta square value in the Test Table between the subject effects, or alternatively Cohen's f value can be calculated using Cohen's equation in the equation below and Cohen's category can be stated in Table 3 . 
The Effectiveness of Physics Mobile Learning (PML) with …
FINDINGS
In the learning experiment class using RPP with a scientific approach and the Discovery learning model that integrates the HomboBatu culture and Android as a learning medium while in the control class using learning tools commonly used by teachers and not integrating the HomboBatu tradition.Physics mobile learning (PML) is a medium of learning and can be used as a new learning strategy (Cavus&Uzunboylu, 2009), transformative experience in creating a sense of love to culture, new way of learning Physics, and utilizing technology as a means of delivering material.
Mobile learning physics is designed attractively with Adobe animate and Coreldraw X7, which can be seen in Fig. 4 . The media is also given an interactive simulation display shown in Fig. 5 and Fig. 6 so that students can explore the force diagram representation and motion diagrams in HomboBatu. In addition, critical questions and interactive explanations are shown in Fig. 7 . 
Result of Improvement of Diagram Representation Ability
Diagram representation is the ability of students to solve physical problems (Tuminaro& Edward, 2007; Taufiketal., 2010) . The results of this study showed that students analyze and present a problem into a sketch and free body diagram, which way is more effective and facilitates finding solutions for the students (Fredlund et al., 2014) . Results of students' ability in diagram representation in control and experimental classis are presented in Fig.8 and The students pretest results in control class (number 1) and experiment class (number 2) are in the same starting point (see Fig.8 ) means that the students' initial ability in the control and experimental class has the same level of ability of diagram representation. Figure 8 and Table 4 show that both control class and experimental class have an improvement on the ability of diagram representation. But the improvement on ability of diagram representation in experimental class is higher than in control class. This provides the information that learning media (HomboBatu) in learning is more effective in improving the students' ability of diagram representation than is PowerPoint media. This is due to learning media (HomboBatu) Android-assisted better being able to
International Journal of Instruction, April 2019 • Vol.12, No.2 visualize the forces diagram of Newton's Law than Powerpoint media, and students who use diagram representation can more optimally solve the Physics problems (Tms&Sirait, 2016) . In addition, the advantage of learning media (HomboBatu) is in providing students with a more concrete learning experience where the students use the media interactively, independently, and collaboratively.
Result of Improvement of Critical Thinking Ability
Critical thinking is the mental process when we think deeply to find an idea, thought, or assumption with having rational reasons so as to obtain a logical conclusion through several stages such as asking, analyzing, synthesizing, logical thinking, and evaluating (Fisher, 2001; Glesser, 1941; Sternberg, 1985) . The learning process with traditionbased Android-assisted media aims to improve students' critical thinking ability through the use of this Android-assisted media. Several treatments are loaded to the media such as basic questions on Newton's Law, animation to allow students analyzing the phenomena and so on. The results of the improvement of critical thinking ability are presented in Fig. 9 . Graph on improvement Results of Critical Thinking Ability Figure 9 and Table 5 describe the initial critical thinking ability of students seen from the pretest score with the score does not reached the minimum passed criteria scores of schools, both control class and experimental class show the same score of initial ability, Vol.12, No.2 and there is no significant difference between initial ability of control class and experimental class (Homogeneous). In posttest score, both control class and experimental class have an increase in critical thinking ability as compared with pretest score. The experimental class has higher increase than control class, but differences are not significant. Based on Fig. 6 , there is no significant difference in the results of pretest-posttest in control class and experimental class.
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The improvement of critical thinking ability belongs to the medium category, because the posttest scores after treatment of the learning with Android learning media have not reached the minimum school criteria. The reason is because the time in learning is not maximized, but the increase of average score of experimental class is higher than that of control class although the differences are not significant. Learning with Android-assisted media with HomboBatuculture theme can therefore improve the students' critical thinking ability. These results are relevant to those of the previous studies (Cavus & Uzunboylu, 2009; Cobcroft, Towers, Smith, & Bruns, 2015) which found that Mlearning technology is able to support the students' involvement in creative, collaborative, critical, and communicative learning activities (Cobcroft et al., 2015) .
The analysis in this study used the MANOVA test to determine the difference in control classes with conventional learning and the experimental class with learning using an assisted Android Smartphone learning media with regard to the theme of the tradition of HomboBatu. Test the assumptions made are normality and homogeneity test with the results as follows. a) Significant differences exist in the control class and experimental class in the ability of diagram representation, with a value of sig 0,000. b) There is no significant difference between the control and experimental classes on critical thinking skills with a sig value of 0.965 greater than the significance level (0.05). This can be seen in the average value of the control class gain of 0.53 while the experimental class is 0.54. Only 0.01 is the difference between the two. So, if analyzed at a significance level of 5%, there is no significant difference between the class with conventional learning (PPT) and the experimental class with Androidassisted media themed HomboBatu. Even if you see it, there are still differences in both of them, even if only a little. This is because learning media is not maximal to train students'' critical thinking.
Analysis of Effect Size Effect
After it is known that learning with Android-assisted Hombo Stone media influences the ability of diagram representation and critical thinking ability, an analysis is conducted to find out how much influence the learning has. The next analysis is done separately based on the dependent variables, namely diagrammatic ability and critical thinking involving the pretest and posttest of each dependent variable, therefore, the multivariate significance seen is that Hotelling's traces can be seen in Table 10 . Table 10 it is known that the application of Android-assisted Stone Hombo learning media has an effect on increasing the ability of diagram representation with significance (p<0.05) and with a contribution of an increase of 0.852 in the "high" category and a control class treated with PPT learning media, the effect on the improvement of the ability of Science Literacy in the affective aspect was with significance (p<0.05) of 0.679 with the "medium" category.
Table11
Analysis of the effect of learning on critical thinking abilities Table 11 it is known information that the application of Android-assisted Hombo Stone learning media has an influence on increasing critical thinking skills with significance (p<0.05) with an increase in contribution of 0.798 with the category of "medium" and the control class treated with PPT learning media giving the effect of increasing critical thinking skills with significance (p<0.05) of 0.733 with the "medium" category. Based on this data, it can be concluded that there is no significant difference in the effects of learning with PML learning media assisted by Android smartphones with PPT assisted learning in improving critical thinking skills of students. However, the effect given by the PML learning media is greater, although the magnitude of the influence of the HomboBatu media with PPT media is not too far away (0.798 with 0.733). This is because HomboBatu's learning media has not been maximal to train students' critical thinking and must be revised to be more effective in improving critical thinking skills.
CONCLUSION
In this study, the effect of Hybrid-PjBL on learning outcomes, creative thinking skills, and increased learning motivation was studied at higher education level. The results of this study indicate that there were significant differences between students who were taught using PjBL learning and the counterparts by conventional learning, both on the parameters of learning outcomes and creative thinking skills. Furthermore, although it did not have any significant difference with the control class, Hybrid-PjBL has had the potential to increase student's learning motivation. The results of this study suggest that Hybrid-PjBL is an alternative form of learning relevant to the demands of the 21st Century. Assessment of the implementation of Hybrid-PjBL on other parameters needs to be developed in future studies to uncover the positive impact of the model more
